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tc^^*5 u . HUSBiftsa «r ♦gggsm ^mmti> ^m^^ t^mx^ ^^mm-^^A^mm 

JS>:;^7^A(7)Sft^sa, 

1 7. BS^^l 6CC8B«$n/iSfgSS«tz43UT, Ba83^ffiJeJ£ite<7)ft#-imS 
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s^^8BS^t^stc^5^,^T. N<K<> hE5;s7- 'J ni^m^m^^xmm < >ia 
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10. S9^^9tC83«$n/c:^iilC*iuT. Nti5 12. jU8. ■^L.TQ(i6 

1 1. SB^JS7cIat^^nyb:^scc^5l^T. flirgBas<?>4irasmA>e>7U'-AR 

Sfl$mB1t-r«fc«>(7)B#|Slil^^;^:t-r5fi5t3:^7^-yy{±. ffil83«ISc<7)^§raA>6 

sii^cti. itr83fiia/^4iraiemici^;5r5mBfl#isj<EH^^siRr«»:^5^-yrt 

^® 15S ifi^GJ^ > X 5^ A tc 43 tt 5 7 U - A 

zomma. ^ffiffii^>5^89^ffiv^^G3^>;^7^AtcMu. it^tc. li/Tc^ia 
ffiiS)^ V ;^ X A t L TiH^tc;S'< e> n T V- ^ 5 > ;^ 7^ A tc It 5 7 - Ai^SB (era 

^£«Bai>^^8ScOM(i. 0Sill±\ John A . C . B i nghamCC <i: U , IEEE 
Comnuni cat ions Magazine, Vol.28. No. 5 , 5 — 14 ^ — v 1 9 9 0# 5 
iZtiia fMulticarrier Modulation For Data Transmission: An Idea 
Whose Tim© Has ComeJ IZtBISS tlTV-^^c —^Q^iZ^l^nri^^^OiZ. 

'^>^^JmfSif^iZ^'^tircm<r>X:tJ9-'--Si<D\:f'y h(i. it :?}EiS>£^i/)ft#-im 

§jt (SNRs) iz^i^tiyjmx'V-:fmj&mz'mi)^r^ii^<DT. ~mmz 
. ^m^miztii^r&m^m'*tzrm'^}&<D[i-j hmu^ii»^±^L < 

^ffijsr^o mmj^i^y hom^imx. j&xr-^zrm'^mzt^t^B'^'^ti^mx 
. isas^sesa^s. i^$tMiDMT^Eai:ii*(i'tiTt^5»o raist^lstz^t^T. 

JlSB L. /c D M T £ ffl I ^ 5 ^mSBiSifi V 5^ A OffifflB 5f n T I, ^ 5 o 
ifOJ;^*J£ltv^xA(C^-v>Tt), DMT3Z.(iflfe(D^iafflJ3^>«v;^7^Alc^^ 

it 5 jsfissa t sft ssa t CO iBitr 43 L V T * l. . ist# r 5 ^ t *f d^:^ t & 

5.0 Sigai^ffllti, J. S.Chow^(r«tSJStS^M#S:filT1El. 4/93-022. 1 
9 9 3 # 3 ^ 8 Q(=43lt^ fDMT Initialization: Parameters Needed F 
or 

Specification In A StandardJ $ nA:Sa3t4't-^ $ tlT^,^* J: 9 tC 
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^Q-y^, 3l«v><^';Uti. ^<C7)W««. mXi£. t^] 1 7 0 0 (7> 
t" v h3E![ (ttJ2 5 0 >^ sOvV^fOu^ISIlcttje. 8 M b/ s (7)<EiSigS^;<ia^ 5 

m-SBiSiSf533&->;^7^A. f5ijxl±\ QAM {^fm<^^m-75iO v;^7^A(i. 
fi (z 43 It $ L. - A JK^ t <?)f?S3» * iB .1 3 ti- * o 
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mmi^y&^mii'^ v ;^ 5^ a tz i:r s :? u - a i^5fliftj$:^>£(c *3 ^ r . WKi^ttS 7 

^^^T-' n - 7^ - V 3 > ^ ^ n ^' n<D«-^fla <i: o TS0^e ^ n s fiosese 

-7^-v3>(i. e08Bl^ffl:7U-A<o&B#|BJ{H^icJ^f&-r*c:t ttSco+ora 
IsmA^e.. ^u-A(Sf^^mBl«-r*;ta!>o8#(BH0^^)^i:£r5;^^'yyi:. 3^ 
u - A ^ ^8Bit-r ifzi^iz^ m^',^^ ^ n tz^jsimmzvt^^ u - a tji^ s 

ttz. Sfia^®^K9^Kfix^v:^7^A0fc^(75:^S(C*>t^T. Bfriev:^7^A£0 

3^ff S6s:5 a'Sfi^SfS] c i5 it s >fi&i^«s<7) /c i() <omj£S>0a ^ ^ ^ 
m}&mzr^>y'j><7r^:^7'yyt. zzr j ti2a>igm»ST*^ct t 

^^eiwismw. &^^ii'(ScioiBiBit$n;^cMiBPS5yN-4?->=£^rt»®*^e> 

<7> J^fG-r ^^^i^iH ^ IS lt^*3 -d: . fiOSB4iraWOSISS[S^> t ^Uit 5 i i: C cfc *J 



^ n ^eiKn^-^mmz^^ft^t « ^afi&i^>^^ -v ^^Ji^om^-^^^mzi^i^r 4 c 

2(!:^^<omcoig«ti. ^ami^i;fiS!l9^5^sv^7^A<og^t^^a^z43l,^T. b#(bj 
-f >ii^fiir830>^a -i >^0^^mm^zmmr^fcify<DUj&y- u x^ 
« (FFT) mmt. 7u-A9i^(ciitoT^^smfB]K^-f ^flasiasaF FT 

7 u - A <;)«^ti(;g $ sggfisia ic T 8B« 3 n i^ffl / ^ - > t ffira -r 5 i() 

O^taiWJtai:. 1583:7 u- Aflt^^aSSr 5 ;t«>tr, M8BSB«$nfc(^SflyN*^- 

> t . mvmm -7 u -u<r)^nrsm^^ztm-^ ^ mim.-^w^<r>%n.'k9 u-^r 
- V 3 > ^^ra^fiDic J: o rsiii^m 3 ti*m8Ba^iiii§i:<7)(S]tc*i It 5tt3St 
o^M * nfr-r 5 t (c J: (J $ ti tz^wm'f^^z <t ^ r , «[^<t ^ v, ^ 

8iJ8B^raemcj^f5L. B58B«Ja4r4ai!aem^®iRr5$!I^$Sat^iSli5o 
E!®i:^(ZJiiT<7)8ft^5^^T*c:t(zj: *j 3 e> csfl? $ ti * T- 

Ell *^^(r^,ss^(oii*£Off$fgcfi^^T7u-A(?)sa^ttJ#$n, s 
tmBt8$n5^Sffii^>s^ii^ffi^^^<Ei^v^7^Aa)-s$^UTv,^5o 

1211 <73{EJSv;^7^ACfelt*:'U-APfi§tOjf8J$. Stm8e«<7)/ctf) 

^14, 1 es^rtr, 8. mK^t^n^is\xmw^. tcig^^n 

Tl^SDMT (^ffi^fSB) i3£«S6ai OSl/DMT©ttl$ai 2 *iaxT\,^*o 
fttta (E!^U^l^*fiSfg«ai Otf^^ft) «ff«^®^l 6i:i$«St?nT43*K 
^tzlM-nn^^^m. (El^L^t^^t^fSmiKai 24:I^«I) «^[iIK1 4i: 



5iE:^ffi]^C7)j5i^t'-y haSSS^'iavv ADSL (^Pi^f^T-'-f v^'JL-;tjPA#[iJSt) V 

;^xA$i?ffir5c t A^TtSo 

ft^SBl OCi. ^J^<b^S2 2. :7U-A™gfc?IJV-:^2 4. fffliltf, 5 1 2 
;K'1'> h t F F T tSlffrS I FFT (iS F F T . * 5. l^UiffiieSiS^- X^ift 
) $682 6, S5Syu:'-r ^:^tt]»^a2 8, :5a*DAC (t^V v^r^i^-T'T^n 
•7"^»^a) SU'tlitHSt*^tt^[HlS&1 4(Ziie$nTt^5 3?<JU^'$^tJSS3 

0 *fiS^Tu^-5„ 

a (T EQ) . /^-y^T 3 6, 5 1 2 -"KO h F F T $ Utrl* 5I$B 3 8. 

Shvo^^bisa (FEQ) su'•kiitl/^:^±(c/HT■-^^MfiSc-r5«^^b»a 

4 0 *<SI^Ti,^-5o /\'-y7T 3 6ti. F F TM3 8 (C^t&r *fi# t EIMJU^ 

^r^fcAic^sggu. ^sR^ix37<^:^«F FTa$a3 8tc#tt&$n-r. z.z.-^ 
^it^n^o Ei^^nrt-^^sfissai 2co'ftfecos^ii. s>m;5i>*3'u-Ai^ 

/f:^2 0Ji<;>Ta:^i^ft-^ti, :7U-a4'IC'»bi$ n, ^^4b*SB 2 2 ic <t o 
T, I F FT3^a(C#ttg$ti^^>5?SaK^'f >^Mffi3ai>Sv>J^'JU4'tcx>=i- 
Kd*iSo ^5^'-^'0:7U-A(i. v:^7^Aic*it5^St<^lt:?"aailiai. 3Z.(±^ 

8HicB8-r«a-&tg«a (T?ft?-6. ssu^i5^ti#^^icra-r*2oa)^i;i) ^-t 

1 2 5 kHz<7)a>m$#9 2 5 6<S<D©fiS[SElXli-9'::^IBJ^>£fet^^r^T& 

CC-?. nli 1 -2 5 6<@*T'0^i9^'5t^liffiS;^aT'*5., SePiS 
®tcti. 0a5ltt\ _haBR. R.HuntWCJ:$raiSt±li^4>lZflBl^*nfc«t^=a:t'y 

IBJrt. -fj^ilti'. t*l2 5 0 >^ slC§0SaiCj^UTS?*J^Te.ti*b'-y hSttt. 0 C 

2 



«g!t>flSiiiL:5ri-v^<p.;/ hWSat L.T^**J?n. ^tlC^^K lyTCClifc^r* 

DACSl>'37< JU5'$S»3 OCi^UT^t&rSo 5 4 4 liCOit V^JHi. 
I F F TUmZ 6 ICtoT^^ 5 1 2 jlOlf >7'JHC^ $ tl^ © 

89 y u ^ ^ ^ ;^iiam^a 2 Biz^^rmMt^ixtczn^^> ■f)\^omm 3 2 fi 

7< <7XC0<^^:^*S, :gi>*tlj;i^t±, ^J?il±\ J. S. Chow^Ci^fA Discrete 
Multitone Transceiver System For HDSL AppI icat ionsj I EEE J 
ournal on Selected Areas in Communications, Volume 9 , No. 6 , 8 9 5 

9 0 8^-v\ 1 9 9 1 #8 ^(CctoT5a]e>nri^5o 

>mm% <TEQ) 3 4cmj&^nfc^siBj^>fiiv>*'^i'S(c. 5 4 4 i@oia 

^(±\ 64X4. 31 25 = 276k H z 0^>^gSl$ =tr 5^ 6 4 SUB (n = 6 
^i3l^>fiSt08«. &5.i^ti. 2. 2 0 8MHzT&^. 3<0l!8fiS(i. l-:/TC$ 

^ssfmf^^a^ijsffis-r^o 1 F F Ti!ia2 6tc{±. /^f-r n-y hsascos^F^ 

T% /WP-y h^gSti:£ttti4§$^L. I F F 6tctiyWP-y 

SftSISl 2a. fi^aitKlHlK 5 0 . :5U*$S{t5 2U<i:oT^^^nrc^.5x 

1002. 208MH 2<7)-9->7'i;>':fS>£^aT'(Rl»l^ n5i:tt)tz. ^X3 2 
tci3 It -5 A D C tcMf 5 if >r U > ^" ^ n -y -J'tt^ 4 8 ±CifiScr 

(vcxo) 4 6$<a^Ti^*o f Eosv^E^-fbiKas eu 

. lHlfil5 4 S^L.TiSStt/^'f Q-y h$gi(7)tt+a««$fe4gK^S£a 5 OtCjt^U 

0 4 6co$o®iicsi,\e>n5o 

mt^«^nU\ aSt&SSai OCOl F F T»B2 6tCj^T$A^ffia(;^3V^T^aifi 
j3S-;fiv>'i?JK73/i:i0tZ^V-^e»nSI^-7U-A8l#ti. SftSiai 2(;)FFTSI 
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2^^i&$n5o TEQ34U, < >/f;u;^fi5S<?>:^a53' * ^SS^^u- -r ^ 

ijftnii. ^coia5ijai:^<ffiitcT5 i 2#<?)&^Sffii5^>^v>;j-:ji'COB#H -r >if 

>y;^^^^L. ®BSiyU3'< ^;^(^ 3 2 t'-y K55f*'^^$tl5/\'-y 7 3 6 tc^ 

j&^n^o ;:ne)5 i 2i@coBtiBi -r >if >yjn±. 5 1 2'-j?-f >hF ft^ 

^3 8(C'fitt*&$n. ClCOlS^tCctoT. ^^4 0<O@i^j&K><>^^b^M <F 

E Q) (w^t^i&sns 2 5 6<@c7)it^&gits(@^ciii5S>^ss[ < >^Siejii>^ 

F E Q«. §2 5 6 0WK(::i^UT4t^fI#7>5' -yy ( o n e - t a p ) JiS 
R.Hun t^(Cj:5MiSttJ)SOEI3lC[21^$n^cff$5BS53i:#^T$^o ^a 

4 oti, tii:^7-'-^/?;^4 2±c7^'=i- K-;s^sftif#$^fi£r5. 

^^T'ti8¥atC^±^tA:T^-^/J:t^tf', mx{f. ±IBU/c J. M. C i o f f i ^ 
lCJ;5MiStJBP43(cU^$nTtN$<*:-9tC, J^ffS^a 1 o;5t>'Sft^ai 2«S 

[sisi 4. 1 eomgtigijt L-T^ Si^tissai osvsfi^ai 2tc^^it5'. 

sSftSSa 3 0 IZ 43 It S D A C tZ ti , D A C ^^f^ftf ^S^+f > yj > ^'g>ASS[ 
(CT. me 4 4 $^UT^P-y^tt#*f^tg^fnSo ®mKS3 2tZ-feit5AD 
C tc t± . BfliSSifiiaTl^ffl ^ n * d i: $ n 5 ( 2 -:?(;)® ;AS[ti^:irP-T 

ti, ^>-f)\'<D:^^ (s t u f f i n g) . rt*^. -f •>3> ( 

dec i mat i on) ^i^\^rzT&wm.is^^m'&t ^^mx^mi^\i ^tirzh<r> 

T'AoTti^lOo ^a3 2 (C*lt5>ADCU. ZZX. mtsfi-fb^/c ^^>tC^B 3 
OtZ^lt^D AC(D1t>yj>^S>^aiCTf'^»r5t>Cf)i:T*o JS>^SEI^«S^ 
fii#tr*t»(C. ±fBU/cJ:^(C2 5 6<@O^EC0 1 o^^^^WS^jtC/f-f □ -y 

B3 8CO/iiOlZ'(^^$n4-ltnti'/jre.4-L^, Sfl^ai 2 (Z-feltS^U-ASI-^ 

o$B#|g] -t'>+f>yju<;)i^(D3a5ij«f F FT^B3 8izitur^4&^ n/c**^ 

±8BL/^cctdc, J^ti^Bi OTMi, 6 8®co7^'-^:?u-z*^(ci^as:7u- 
A*fJtijP$n. ^nc.i:UQ=6 911<7)5SJ3E:7U-a, 3l(i^aa&J^>^Sv>:K;u 

JSti^SBl OtCT, :^^5eicii^i.NV-X2 4(C<t:oTg$ 5 1 2C7>yW:^';SSf£l 

xEp] = l pit, 17)^69 

x[p] = x[p-4]®x[p-9] pltlOj3»b512 
::r-c, x[p]tt, &5iJb^-^ h p O2ia5g[ffi-efo0 . a 2 (D^raife^r^ L 

Tt^5o iCOSfc^lJt'y hti. 2 5 6C0t'-y ^J^C^J^-y^b * tl. ^1 t' y h^^ 
ti. d.c.;BU^:^-1'^:^ h-t^yjRj^iS (CCOt'-y h^^ 5 ^SJi^^tr 5 >^c«)tc. fil 
*JSTe>n^X^;u^«0T'*5) t0^j»tri^ffi$n, ^IJ<0 2 5 5<0t'-y h^t^ 

<r>^miz.'m^mxi=i^. ^\fy ht^ifm)m^A'o<r>m^'^t>it{o, o), (o 
, 1). (1, 0). (1, 1 ) ti. n^n<DSGa(D4-QAM 

tK-O hlC^t^UTiSSv.y y$tl5o et^«^n(*\ st y hjt^li. 

Aco^n-fnco^stcffluT I F F TKB2 6ic#tj&$n*. ^^i&m^^xx 

t^io /f-f P*y h^ggli. ±ML\^tzXo^^. U$^C>m^Un.'^Wi^X±. t^ix 



nsi:^: I F F T^B2 6 tc#ti&^ n^^mtc^M'fb^ 

i^ae 2 $fii^Ti^*o (^Sfl:7u-Atci5aLTfflv.^e.ne f e QBast«. x--^' 

TtCiS^'^ 9 IC U Tffl^T-'P - 7^ - V 3 >1i (C<t o $ n jll^lffl 7 
U'*3'U'-A(^m:£ISa6 8 ^ililTl^^o ISae 8H. 7 1 — AI^M<0T?^3l 
^^rUT/N'v7T36(CJ:o Xi^m ^ tl 5 7 U - L TISSS^S ^t^t 

^m(Disi.'^m^^mLx\>^^ztifmm$n^o m2^<DzfO"ji7 s 2iz^->x 
^ ^n. TKtt^a 5 8 A> e. ^jg $ n ;t ^ibssju t +iM ? n s taras 6 o l t 

8 A»^(OI^«fljSf5IJ(7)^I-&^(gt^^T5^i:lCJ:or, Ua 4 0 (0 F E QCOtli:^ 

SU'SNRU, $fetC#fi9l^fcR. R. Hunt^Sl/P. S. Chow^lcj:5liajatli 
l2]2 4'<03^Py 8 4CJ:oT^$tlT\,^*J:-?lC. >*$^B6 8H, «MS 
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7u-Ai^^i±, uiTizmmr^jzo^^yj'AxmAL^m^ ^kcDmnm'^iz 
^rztf^<mm^ti^^ uiTizfstmr^j^^iz^ 3cojsflt«sf^t«caT'(i. t§Bs 

o/clS^(Cll(J^>fiS!t[iI^3(*^3Sny^clS'&lC(i, SlfSSBl 2ti/f^l 8S^LT 

z(D^mii. >:!f^'rL.^mj}mitr^ztizj:i}mn'^mx^=s>i}H^^t$. 
ftic^nict'® $ e. -r COT . * * u a9^^-r ^ c t ^T' 3^ 4- L>o 
^•y^A>e.?i$tfe*>n(©ti^ai 2c*iit5ff^. su*j^>Aa[Piafl(7)*iife$*> 

/^er). ^OT^SSil^nS (ft#:5lFS>^33tPl^ti. ^ntc^t^JStiKBl 
S(;>$ttg*^7^^T5ii^trii. ^-51 u >^'t^zt^z^i)7Pi^mx^^^^ 

m^yiy-^mmm^iz^^x-m^izyi^-i^m^omumif'Si^mt^j^^m^ 

T'*oTt>. 0gil(±\ 0 0 m slUTmmizmmfSi^^iZZix^Olt^'R^^ 

mP^S 8 A^^6 8^D«?tgtc-?^.^T. EI 2 tC^-r^P--?^-^'- h^^RSUo 
-olUTtzlSimt^o 

y[y-I^mm'^mizis\.^x^t. m2f^<Dy'n-^^ s otrj:oT^$ n$,i:-?(c 

E!2 (i. :iSc^l^aB7^-A(CBarS:^P y'7 8 O^CO'J ^r->/^;^8 6 
^^tT43*K ^(DfBjT-'-^?tiMfeC07U-A. ^«»v,UJ^filB;M>^/)»e>^a 3 

s c t * s^-r 5 ;iit>c 0 >^ A^iaii e> n?9*o 

E12 4'<^:^P-y C7 8 Slc^frTSc, 
:^P-y ^ 8 8tCJ;oT0^ JiiTtcK^T^ <t 9 tc. at^i*3£^ n^c^? ^- 
Tt±. sjigeou. ^nTncois^7-'p--7^-v3>m-&tz«^$«^7=-'p- 

7^- V avoirs 6 6C43i^T@J|$ ne. SBW^IB 6 2 €><^§ft$ n/cI^W 
yiy-Apq^t. ±8Bc7)<t ^CLTS^^Af^lt^F n?tv-:^5 8 *>e><7)lpliaa5iji: 

6 4l@(04iMfem^i^-r*o 0 2 4'<?)^P-y^9 0 C<i: o +1* 

. E!2 4'(^:^p-y-?9 2 icj:oT^?n$ct 9tz. ziiifwmmMim^T H 
ixtsimuBiztinB:k'S!m^^mm<D^^i^izf&^$nx\^^^ox\ ikn^m 

em/»^Sf!fi<]lc[i])B^ nSo EI2 4>(CEl^$tiTt^4rv,^3;jf. ZO^'^lz^^^^xm 
^}'&tt. 3ffii«;^-/t:7U-A(CMLT. :^(^^*fSEfr^ n*fl(rcC3^Pv'7 8 8 
6 9 2 co*asc«^ < l^tiHOfem^iKi »;iS$ti5Ci:t S^T ^tzmzi7^> 
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1 



Wnt^o C<OMli 6 8-6 4 = 4<1(;5^'-^:7U-A?5f^1? UT(,^5ratC|| 
fT$n^g5(7)T% fllRieflti. (aa^-CC^-r^^P-y^ 9 4 A^e>^P*yr7 8 0 *T'<7) 

lftt$$tl5o -^^U', ±i£U/zJ:-^ir2. 2 0 8MH 2(7Dif>y; >^®ifiiS[. 
§:7U-A4'(^ 5 4 4i@(7)B#iB) Kj( < >-9->yji'. :gi>'&;^-/':7U-XK4'ic 6 

^xl±\ ^P*v^9 2Ct>lt5W:£aD^i:em<7)mi2s*;^$11IAP$-a:5/c4i)lC 
m;DKS^t^1+*C t^f^'T'^So 3SlllCti. ^'P 8 8:5^*9 OOi!tS35>^. :^P 

•vO'g 2c*iit5^3£6<]4~sm5^^6<jct>/^ce>-rct^SEcafi?^ nr^*;. 
^6 4 $t!>uTie«^a5 8 A^e>is^?ns(^isss5ms^<^it^ n/c«^ig(§ 

^p-v<7 8 8tcTi^$n>^c*gBafes«^«&MTH$sx^:i.^is^ic(±. 

^in^yi — A I^ffllJi^t ^m^^-ttfzt iteK-:? w « i: 3?*^T' $ 5 o ?S#<oiS^c 

. l^ffl3ES[?IJ(3M-r^.®^t^7U-A$gS^5/c«>CC. T'U-ACO^O^ h^^M 

5 3?u-A*';7> Kizrars ±12:^7^ -7 r*ffigi»m 1.^^*3*1. c<o4$^i*. »@ 

filTH $©il4$T. 6 9<i<?)7L.-A(7)@«r^:7U-AlC|!gL/TmfltUTfTt3 
±8B Ufz^oiz^ 7 u - A imffl li V ;^ 7^ A <0^ZIS8< b4' icifS 51 $ n «r it n (i*^ ^ 

^EJI^s^t^asu. i 9 9 3:^5^, 199 3iattciigr5aKi#B8( intem 

atlonal Conference on Coninunicat ions) Tei*^ — >'A*€>765 ^ — vtC^i 
tt^ J . S. Chow^(C<t -^^^ fEqualizer Training Algorithms for Multi 
carrier Modulation SystecnsJ (CTflJiRS? ^Tt^-S J: tC, StSISai 1 2 CO T 

EQ 3 4 (cMr^aBfi:^-;^$^A-Tv,^5<, t eq 3 4(7)gasj<>fi^Tr5i:, 1 f 



1 0-5 0 2 5 1 1 

e CI i: s -rn?fc>t,, f <u — m) *— szit;—.. w„ — rtn)-^^-^. w„i-±*n-j&- 

P-x-->3>T'**K U/ctf'oT@Sfla?lJf<k)(7)B#rafflf?(i. F (x)(D@>SgS[ 
-r >-9">7JK0a^P— r-va >^ *>/ce» P-7^-v3>mti, JS>^ 
&n. :gLKB#IBJ<B^mtCfiE1^-r5o 

ji«B L ^c^£ j^i V ;^ 7^ A T n . i^aast^ij li N ng^st^ij 1 T ^m^icm^) is $ n 

IBlffi^tzi^^CrSo CC:T'aft^§L/c<*:94'->:^5^AT'(i, 1f>yj >^"J^>AStli 

±8-y->y>(K;)S£![fSi: UT<0^^7?:&U?i5o N = 5 1 2(7>;^#S<0-y->yju ( 
5 1 2;K-f > h I F F TSfea2 6SU'F F T^SfiS 6) ^ ^¥ iS'&lCli. 

A, ^xt^wsmr^^tz^) 5 1 2/8 = 6 4 ^s<7>^igB#fg)ia^>i^-#:s-r 5o ^n 
e>^giB#iBjii^0&^i±, ±g2^^ict;^i^mjtg6 6tc^oTi^ffl^n56 4$§ 

^-r^^E^tcti. §iE:5u>'fl:^fS]^(;):7U'-Aco4i^^T'tcj:tjB#isjii^$^^r 
5^c«>(z. 6 4^coBrggB#(BHS?^3tjfffiv,^e>nSo ifte-rnt±\ ^irseetccts 

ffi^xP--r-v3>OS»-^(i. i^ 'j^T 3 6tZ*t+*T''-^-9">^^K?>P^. 

±8^ ±1 6.... ±2 5 6<0"t*->yjKzraT5-tn-rncoB#[5)<@^(c*^fG-r5 

o n— 7^-v3>«msSfitJ4-(0T. Sft^Sl 2tC*ii^T«^7=-'P--r-v3 > 
co-Ill^ \1 *»'IBtt $ n 5 It T J; t ^ 
E12ct3(7)^n.y^8 8(ZMLTli> ±l3U/c6 4 11(07^-:$' 7 U- A COS ^ 

»S6 6T'U. S3t6^a6 2*^e>^t&?nfcS^iatcra-r*«^^cgii. «^p 

mxsi(r^mm^i^\t^ m^^^-i^msi%:m^t^tzm\.zwi^^hfi^. stt^a 
(zi3it5^®*6J^>6v>*';u. 3l(i^u-Aa^$(®:^c>^s:r«li^Sfifi^(zia 

^st^ii, ±83Lfc4S(!giii^(±$/^c. 7u-Ai^ffl(o*z)^«i5:(zsauTjs^-r 
^^tifmrc^'}. & 7 u - A (i i^sssajfj ^ ffij^ -r s «> ic $ n c^^ai^ b 

4=). B^|BJ{@^(±. T'U-AI^K8S6g3X-r5/c«)tZ±^U/cJ:^tZ^?^$nS<, 

5), /j^A^^ifl^. ^tf'F EQ^.ao®iir]4-m«;^^^-ti:s>iirr5Ci:A^ci;;>iii: 

^jr^o Cinti. t!JRB^b^!lra4'tzBSSlJ^n;^c5^A'^J^fGSlZJ:^T||^^$n^i. IP 

4'TP-x-v3>^ -tte^tl?. J: 9 F E Q^.St5tJfi*:£$ nSo 

pTfig7U-Aj»^S5IJ<0S^ia(ZMTSS N R ^iM-^t ^Z.tKZ^^)WSi\t^^^ 

(0aiR(Zj:oT«SS:$n5o 
±83lZT^i&n/jit$:£coa?:. tiSra^. ;5l/8¥at±. ^$:£iOv^7^AlZ3l 

/^'<P■y h1t1IIHifiScc0 8'f&TAei:±S£$nT*i»J. C:n#f^T<7)ii^(C©^tt 

sn^T-'-f v^juff#i!Lm$?»fflaDizm*g<b-r«.<oT$f^ u^^o i^«tzuT. :^ 

-/f7U-A^fc*JQ=6 911<07U-AcO:*:t SU. U- A^izisi,^ 

T7U-A^/c»J 1 -CXOai-^Tv ±i^L./cJ:^(z:^CfflPffl7U-A0B«rtZ. 7U 

-Afiii?(a^$iif^-r*/cir)<o#ijflBefBj^?F§-r«<o-c. ±25 6 $T'(Oit>y 
* 6 4 iico^tiB$ra©^izMr 54iia ^ts^^ < sasr *o 

a (it$(Z. 2-P(0<Ei£:^|S]lZB8LT@/ir5<Kl!iigS. I F F T;gt/F F T 
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TH!?>1S«. 



[StiiB] 1 9 9 7:^3 3 1 1 B 

-> ;^ 7^ A ic *i It ^ 7 u - A 13 43 V, ^ T . 

meiRi KB 7 u - A <7>«^$gia $ te«-r a ^ 7^ -y y t . 

*§Mem5^^r^/ci(>c, mgBi^»37U-A(7)SiitB«^4g»g*. ie«$n/c 
t5ie+iMiemA^!KS«<tU t>/J^^^t^A*SA^^^^:tL., :?U-A|^l«B«5i^^^^ 

y-yZft. 

^ $: -r * ^ 5^ -y y i: t a 5l * u - A i^itsii^^:^^, 

2. n^^i ic8B«*n/c:^i^ic^i^T. &4iMemi±> sa^^ecflotBiB 

S5+gMf«<^ssts^ ^ ^8t-r * c t tr J: *rfi e> n 5 -jf^^ 

3. lll^a2lC8fl«$n/c^^tC4iL^T, lft»$n^:Bi|tBa^iiiacM*<^lt 

'r5:^x'yy$'#t;:^So 

4. ffli^^3tciBi2$nfc:^jiici3(,^T. «fe»^Fti/c&a^^«ci^-r*«^ 



5. tt;fei§i 7^l£ia^Ig4(7>l^r'n»^Df■^Ii ciBggnfc:^i^tcj3l,^T. m 

GiS V 5^ CO ;t » <o:^';s (z I ^ T . 
St ^ =t f * M ^ ffl -r 5 ;^ 5^ r t , 

CIS. :£fflfit](CfiJ^^n. ZCT. QtiN/- j J:t;t>;tt*fiS!tT*^S:^^o 

9. 8ictB«$n^c:^ac*>i^T. miB^stco+gBaw. n*'i?):^isi 

1 0. CT^H 8 SLKt n-^-m 9 tClBtg g n /c:^^tc ^ l^T . Nti5 12. jliS. 

1 1. Bi^ii 7 t^fSCTaRH 1 0 g)c^-f n^^cow^^ tciBK^ n;^c:^^^c-fel,^T. 

MIB«ffi[<7>+iMiem e> 7 U - A IPIBH t SIBIftT 5 /c «) fBJiBf^ ^ -r 5 fi? 

ittz^eji!?uTBoiBi^ffl/f^->(::«^f^i^*r$/ctf)<o. swg^^csft^a 

1 8. W^^l 6 3l(in^Jl1 7(rgBtt$ntS1t»{llc^i^T. miBaH^S 

1 9. «&<OH>^St#H$filffl-r*^MJBiS>*^H4£JlivXxA(C*ilt*/^4'- 

j^^TOi^ A> e> $ ti 5 N «(OSJf£iMf^^a?ij T' * 5 / - > $ ls^^^-r 5 ;^ 

x[pj = xLp-4jex[p — 9] p«10fl^?)N 

dCT'. N(il 0UZ±<7)»S[T&*K x[p]li, B5IBSimf^-J^S[5IJC0ffi p #g O 

2 iffisstfiff-c-^ t) , ©i-±^->?=u CI 2 collate u-rii 0 , 

>0'>4- < t fc-s ^esr 3* ;^ 5^ -y y t ^ 5 

2 0. W^^l 9C|^«0:^•StC^i^,^T, eJS^Fn/cB38B>"f4'-><?>«li^ B5IB 
2 1 . M^K^I 93l(i»^^2 Otr^B«^7):^S(C^5t^T, S5IB<^JS^5^-y:?'(l, 

miB^f ^ - > ^ 3E»3Wic<ESsr 5 :^^o 

2 2. fii^^i 9 75Ma^^2 1 0ur"nA>co»^]i(c|^t^<^:^strtic^T. m 

IBN/Jfl 3 0 J:*;;^*t,^ii^Cli, 6083^^5' - >Ci3 It *® 1 2 9#B, 

2 3. 9;5SH^«2 2<OL^-fn^!)^(7)BI^R3a(ClBK<?>:^Stz^^a^T. 

ftiH3N(15 1 2 T$>^:f5'Ao 

2 4. n^iai 9:f5s»^^2 1 OL^-fnA^(OBi?R^tci3«co:^-sict,a>T, 

KN3!Jf5 1 2(7)lS^tztt. miB/f5r->C0 2iSS[ttli. /JfBtrlB^Mafei^a! 
Mt5JS£v^7^A<Offl-;K53t«n(z5l'ifCT«. 2 5 %<n^T^\.zi; )v-:fit^ix. mi 
/f^?->tC^3lt4Sg 1 2 9#e, :5U*Sg 1 3 0 SOUli, P y h wr^ 
4 gOffliffi3Stc-cn.vT0(Cffi«i$n5:^^o 



1 0-5 0 2 5 1 1 

UJ^'r-jyKt. 9!r83tt8!t<7)+BMA^e>ftia^4§M^S^*:£TS;^7^-yri:, fJIB 

1 2. R^^l 1 lc|B«$ny:::^'^(C43L^T, B9lflm2jR^li. 7U-A[^ffl 

Hi^ ^ ^ -r to <nm%mmm ^^Jh^t^^yjmo 

1 4. m^jt^i 3iciB«^=n;^c:^-^c^3\.^T. *feJl^:nAcflirtB^^tg*§(cfi^^# 

1 5. 4triB«^ n/c:^i^ic*iv,^T. sw^n/c^a^isetctj-rsfi 

^i^^'t It li . 85 tB^ n Tn(7)«^jge(ci.ifDT ^> ^«ffijs^>fi ^ JKoft^-iSw 

1 6. ^fiffi3S>^^iafEj£v:^7^AOSff^!ltc:foi^T. 

/^ y^T 

+gMism5^^-r5.fca)tz, v^^T^Acoi^fts^u-Aw^^igia^fliitBsit^i 

a ic TSB« $ n ;t I^SS/ ^ 5^ - > t ^iKT 5 to (D+gH^S t . 
SiJIB3?U-Aai#^IHS-r2>ttoC. Btrl3IBtt$nfcPI8/'r^->t. S?tBl^ 
7 U - A<0&B#IBlfli*^(C3tcf f5r 5 85 t3«^l^«CO&^^5^' n - -5^ - V a > ^ 

-r J: o T^H^H ^ n 5 85 IB«^J^*S t (7) ffliz *i It 5 «aco^§M ^ n w 

iSv;^7^A<7)gm^ao 

1 7. lil^R^l 6tc|B«$n;t©fI^ilC43i^r^ B5l3#fi«6i^>fitCOff#-i«$ 

2 5. W^^l 9 7b^n^rM2 1 Oi.^-r" nA»COI«^^C83tt(0:^aCi3V,>T, 85 
13/ - XDi^^^ii . 85t3Sil(Etfef^^2fc5iJco« ^ N / 2 ^T'CDfil tc I^JU-zTitt 

2 6. H^^2 5C|3«<7):^^(r43i-^T, *EJto<08?t3N/ 2 ^T«ti . ^BflBiS 
iffi^n^5^^->^5^Af*3COd.c.StK:^'f M*-^ffiiS;^<7>/^ctolc^l^&n. 
CO (N/2-1) co>^:T«ti. #fi^eJSi^>><KJ^c7)WIBcOAciOtrffll,^e)nSo 
2 7. »l^»t^2 5(c83«C0^-SC43\.^r. ajBtc7>fl583N/ 2 ^7'tt*f^MlfiJS>^ 

V > J K7) Ac to V, ^ & n S ^iSo 

2 8. 81^1^2 7(zgBKco:^iStc*L^T. 8583^MtBi£iS->>#JUti. IPIW^U 
- A ^mffiiSfe)^ V > JU T & s :^ao 

2 9. Bl^^2 5 7iM»^ttia2 7 C0i,>1=n A^<OBI^R^C|3«(7):^-^tC-fc^,^T. ^ 
8583^7^^11*. «3SjSt^)*3Er*:^3feo 

30. lJ|:3t^2 7C8BtecO:^alC^i^,^T. S858B^7'tt«. (Xi,Yi) 

n, SB98B^T(±. '(£ia£C7)fctotzB583^MJeiSiS>'>'1-:JU^^8BT$GSJtc 

3 1. n^m^ 9lc8B«CO:^ac*ii-^T. ft58B<K5a£:^-r-y rw.. 
8583S5(Ufeft^St5ijtt $«2acO 2 itSfcHco^Tlc ^^JU- r^br 5 ^ x -y ^ t . 
858B2igS[tt<7)— :)£iEx^;u^UA:jKc-7v:/L/. 858B2iS35«CD^*; 

x^;u^u^'Ji/Cv y y-r*:^-r y ^fltiS^So 
3 2. Bl^«3 1 \Zim<r>-f5'MZis\.^X . 
858Bv-y7^$ tiAc&^Tti. ^fiflaiJ^>S^I)HEa3^ v:^7^A(0ffl>arS[«gBtcJ^ft5 

8583i5i£^7^-yyu^ e»C. 8583^ -y ^ ? n/c'>:7'(;t;eiv '><c < i: tffliASS 

3 3. ^MiRis>fiS8a<5i^v;^7^A(z*5it*sfi3EB$iBiK-?*-f xt^s-es-r^/c 
to(7):^aT'i&^T. 

-o(;)2mS[tti^i^t'5iEx^;u^u/\';u, simiJ<0 2 5ffi3atttc3t*T*<lx 



x[p: = x:p-4:ffix[p-9] p{iio^ii5>N 

ZZT. j Sl>*Nti 1 m_b(DfiS!fT'^U. itiNU^TT'^*K NW10J:U±# 

:£B^iBi K ^ < >ft ^ s iiissr ^> :^^o 

3 5. SB^^3 3*>iUW^^3 4C83«2<0:^^tz*v-^T. flgiBNAM 3 0 J: 

3 6. »^^3 2 7!rSSH^^3 5 <7)t,^-r"n*>0f9:^3li;8B«O:^iSlc^ba^T. 
fiJriBNtiS 1 IX^^^-H'^o 

3 7 . ^Stt&jS>^ ^SS^EiS V ^ 5^ A tOl^tiSia T' * o T . 

K ^ -f >^fifl5Jil>ii V >?KJKC X > 3 - 5 ?5^<b^B t . 
^->^}^AT5^^^->^i&^1Bi:. fl5IBNliat±liiT(0^5»tt3j;oT)3t^?n 
x[p3= 1 pis. \t-^s 

x[p] = xEp-4j©xCp— 9: pCtlOii^t^N 

4 5. Bl^^4 3$yc(il9^a4 4 tC|B«C0J^&tiK»C*3ivT. e>(C, BtrgBr-' 

4 6. 81^113 7 75SI9^J14 1 Ot^-f nA>WI9^^CSB«gC0i^lt^atw^'lvT 

<05t U £ m X ;^ ^ U ^' JHC Jt^ U T V .y y-r 5 ¥S ^ ^ ® it 5a£ff ^Sc 

4 7. 19*114 6 tct^t^CDSft$6ac^it^T. B^ie^ yT'SnAc&^T'liMIB^ 

i^'>4< i:€>B5IB^>^33[Wga<Oi*-:/-b-y h S^IBI- 5 i i: (c J: u . MiBxvij- 

K # n 3^ u - A s ^SffiHi>5? V > jKc^H -r 5 ^K^a ^ « ^ 5 jsff 

4 8. ^IIJBS>^^IB4EJ3iv;^5^A<?)iStI$SaT*oT, 

K>£ < >:^gffiJ3i>^ v>*'^ncx>=i- Kr5H#^b$iat. 
mB5^'-^^ hg-At^tC-lEj^Sn. St-oC7>2ig33[1iC^t^rSiEx^.Jl/ 

5tm*ja>2 3fiaistci^-r*mx^;u¥u^';ucoiS7-y7^co^ttz^(;) 

fiir83^1ifiili>^ ^SSej^ V ;^ X A tc J: o Tffi V, ^ & n * '>^j: < t JSiRSt«S9(7) 1^ 

x[p] = l pti, 1A*Pj9 

x[p] = x[p-4]©x[p-9j pCtlOA^eN 

ZCTv j ;5V*N(i 1 iy±OfiKT'&*K j t±NJi/TT*&tK Nli10<t*J;^^ 



1 0-5 0 2 5 1 1 

ao 

3 8. 19*^3 7(ztBi2(7)JSm^ai^^'t^T. 

boiBt-'-^:^ hu-A^jfj^-rs/c*:)(cx>=i- n/c^u-A^^sffij^ 
m^^- i> ^ h - Att'tcmts-r a c i: t * sisft ssSo 

39. W*]I3 7S/c(i 3 StcgBtgOiStt^at^ist^T. miB^EjS^'f^ti^ 2jS 

4 0. 59*^3 8tc|BttO]a^lf^BCi5i,^T. BUgB^gaSSau. Sftfe^fi^KJIl 

fffeaT'^>53sfi^ao 

4 1 . a*^3 7 75^05*^3 9 <7)\,^-f tl*^(7)g9^^^«(CgBt^(?)^3^^t^atC43^,^T 
. MgBN^'l 3 0 J:U:^$v,^JS^tc«. t5gBNflg<7)SJ^y^f^a5a5lJlc*3 It 1 
2 9#g. :gtrmi 3 0#g<7)1ia(i. fi58B^5tlCA^75^t?6f OTfe^j^^ft^a. 
4 2. 19*313 7 73^89*^4 1 <7)txT'tiA^COI9*^(c8B««5^ft^St^*5V,^T 
. mgBT-'-^^ hU-A^B5gBteiSnj^icS^-r50tc5ti:^. IJiBJgft^aii 
, m8B^f5f->c73 j1ii^aS![(025£Sifiic^^7^(3^"Ji'-:?'<bU, S/;2igS[1ii<0 

-0^iEx:^JU=ru>\';Hl5t^UT v-'y^L. 2itSt1SO^*J ^ gX^ JU^ U^Vl. 

c ^t^ I. T V y y -r 5. i^fi^ao 

4 3. 19*314 2(Cg^tt(7)J^&^f^aC■fct^T. MIB^ yy^nfc&^Tt*. 

ffiJS>^^H<KJSv;^7^Acoi^>5ti!SWisic^^fD-r5.i^ff^5ao 

4 4. 19*^3 7 73^89*^4 1 <7)t^-r"+iA^(Dg9*^i::8B«i?)3Sftl^Bl^*iv,^T 
. l98B5=-'-4'^ hU-At9fr8BfESvf:^t-^^r50tz5fe2:^. BIIIB3Sfi^B(i 
, B?gB j ta<7)2itS!t1Bc7)-o^iEx^JU^-UAr;Kct.lUT^yyu. fl9gai1i<7) 

2iES!t1S(7)^U *mx^WU=^'U'^';i.C*^tTv-yyu. fliJIB/N-^' ->0|?gB^ >y 

y ^ ti t X u/\';u ^^ssto-^Tia tz i^T^jb- y^bt sistisiBo 

«)Com:^!H]S&<!: ^«ji5i^ft^Bo 

4 9. 89*314 8tc8fltt<Oi^tt^Btc*iV-^T, fliJ8B^Ej^/T^«. 2^^«gSiiQA 
#S0T^.S5^ff3ifeao 

5 0. 89*^4 8^/c«89*^4 9(;|3tecOJ^ftS5a(w*i(.^T. $e»c. 

ifrsBx-^'^ h'j-ASff$fiSc-r*/ci?)(cx>3- K^fnfc^u-A^^affii^ 
>5E V > # J u 4^ c ^ 8H -r 5 ^ ga a ^ # it . 
s?83*&^is£ci, M83^g9$6a(7)^tz. mzp^^-^^n^ :^ o^^^m^T^- 
hg-A4'czi^*g-r*j^fi^ao 

5 1 . 89*315 0lz|B«(;)iSttiSaiz43i-^T. Sil8fi^gS»ati. Sttft^fi^IBi^ 
lt«aT^*K BiI8BNt±5 1 2T^5J^fi^ao 

5 2. 89*^4 9 75Sf9*^5 1 <7)i,^-f tl*><D 89*^ C|B«e CO JStt^ac 43 i^T 
. mgBNfi^l 3 OJ:»J:*:Si^iS^irtJ. mgBm^eB^ISJ -f >ft#a)je^^iz*i 
It^mi 2 9#g. 3O#g(7)0li. BiI83l?^lz*>A»t5e.r'0f ^5»5S 

5 3. ^SiRjS>^^iB$figffiT*<EJS->^5^AT'i&oT, 
n5^*I^«|yt^->$i^t&-r5./c»c7)7u-A[gjffl/f^->v-;;^Wr'5i: 

tfctc. ->>4?A$<5sr5;t«()<oj3^fi$5a<b. 

gESftSSa C0|S)R§ / < - > $ 1 65 IBffiSft V > ?K ;u $ ttiiJ 1- 5 ^ U - A 
fiSJiatSWU. m8B^5i£$n/;v>;HJU*Sf8-r*ti:t>C. ^tiA^e 
X - ^ ISt?^^ * ;t » OSfgSSa t ^ «i it V ;^ X Ao 
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> > .-K J b ^ . asscD -r - V > ^-j^' J If mm v > $ t :^ - m- ^ u - a 4= tc 

^5 T -5 fsJS V ^ A o 

5 5. W^ii5 4trIa«^7>^5^SvX7^AC*^v,^T. flgiaPSB ->>^l^>Ki. Mie:^ 

- ^ ^- 7? U - A C0«?* O V > T' * * fsjl^ V 5^ Ao 

5 6. W^^5 3 75Mfll^>^^5 5 <7)^^-r"n A>0»^3itz8e«(^{ES->:^7^A(r *5 

i^T, MSB^u-Aisi^isitii. ^^i^mit>rci^rfzsf)ic^ mmmm/^^-> 

nTv,^5jt^miltJt«cT5Ci:tzj:tm857U-A|^a9^E?IU. :7U-A1^|^ 
S« it «^ -r 5* <i -> ^ X A o 

5 8. If^iSS 7(C8Btt^7)^EJ^>';^7^Atz^L^T. WfiB:? U-APSgJSati. fiO 
!B7U-A[^ffl^'ffet>nTi-^Si:^CiJ. ^ e.lC7U'-A[^fia^lilBt8-r5/:i<> 

^^ss«^>*:£r*^i:lc<fc^mi^7^-Alllafl^K^It. ^u-ai^ss^sib 

«-r 5 /c «) {C M IBIBSE* (C'iit \, ^ 7 U - A flll^ 5 T 5 {eJ^ V ^ 7^ A o 

5 9. #fim3^>S^8B*^^ffi-r5^KiSv;^7^AT'*oT, 

n 5 ^ ^ p IB 5r - > ^ #t -r 5 *tK7) :7 u - A 1^1 SB / T 4! - > V - X s 5 t: 

m^m t . 7 u- Aaii^tct^u^s98B^§fiB#ra ^m^m.m^mizti u 

r #tj&-r ^fzist)0/^-jyTt. mim^iM > >'-j-; ji- ^ > k t s c7)©fi 

Cd) a58ait«£:^7^-yr (c) ifmtiyiy-^fS\mif^t>*ir^^^Zt^:7jir 

ttizu. yt^-L.mm^mmr^fzuoiz^&M^i^^r^^'ryzft. 

(e) 7U'-A|^I9^mBffi-r$^^c«)Cfi9tBiBSI«(3'(i^i^:7U-Aai^^gBS 

6 5. 3Sm^lI^iU*gfi^!l$<i^e^filB3Q^>fi^K^Eil^v;^xAC*ilt57^ 

- A l^fflO a(> <0 7 U - A |Pl89(7)f£i|g:^-ST * o r . 
aSiOT^- 1> 7 U- A ^ ^fx- - 1? -b y h ^f^j^r 5 ;^-7^ -y T^t . 

S y&^mi^m^ ^ m 8BSfi^a (C^Si^T ^ » (C . 65 8B^fiffiJ^>& ^Sa^53^ V 
:^7^Aom83J^fi^ltlCT. &m8B7=-'-^?-b-7 hP*9Ci3 C:f^ t) 1 

'it^lCf5UT7U-A[^l«|^K^f. ;gUV$/cli. ^8B1«-r5ti!>CBJr8BSft 
St^a)7=--^'-b-y h[Bl{C«iA$n5l^ltt33?U-A^SaS0U{c{E3Sr5::^5^'yy 
6 6. m^J|l6 5lc8att(7):^^(C*i(,^T^ 99IB^SffijSiK^Mv;^7^Ati. fl5SB 
6 7. »^ii6 5^;^c(±»^^6 6lC8fl«0:^^lc^^ixT. flOSB^Ej^/f:^ li . 2 
6 8. Blaise 5 75MBI^^6 7^Ol^r'nA*0»^^tc8BttW:^Stc^l^T. 69 

x[pj= 1 pli, lA-e?9 

xEp] = x[p— 4jfflx[p — 9] pl-ilOi^^lcaN 

CCT. j ;5U''N« 1 m±<7)Sg!tT^'K j UN JiiTT'**J, N(i 1 0 <t 



^^m^ 1 0-5 0 2 5 1 1 
feic, ^n*^e>x--^^isi?5-r^fc»(o©fi^tii:$i)B^5<Ej^v:^7^Ao 

6 0. K^tt^S 9C8Btt0^s^Sv:^5^AtC45t^T. S58B:7 u- Af^Sfl^Jfii, Jt 
«fem£t)/c6-r/ci()tc, fl98BlRl»fl/N*5^->=£^t;fltSBSft->>'i-;^l'COttSM83 
PISfl / ^ ^ - >(C M U T m 8BSft C tS^ ^ ti T t > e FfeU t Jt «t T 5 3 1 ic ct 
'miB^'l — Af^tB^ga^IU. 7U-AP|ffl(^#^£. ^tzitm^(Dm7skt:mi^t 

^Tztbizmt^^nmrn^o^^^ < th } octj^^^j^kt^IeJ^v^t^a. 

6 1. »5tt^6 0lctBtt(7)<5)^v^7^A(C43t^T. U- Af^ftH^Jllis fill 

8B:7U-A|^ttB*^5^t5nTt^-5i:#C(±. ^ e-t^^u-Al^RB^SSBWrs t«) 

£7)raff*5>^:£T^ctc^ wsnsB^u-AipigQ^Et^u, ^u-APusssaB 

«r 5» i?) (CBir8BSH5£« (ctiei ^ 7 U - Ai« ^ S HST 5 V ^ 7^ Ao 

Hfej^v^5^Atc*iit5 7u-ApaB5E^s-r*:^i*T'*oT^ 

(a) fi5IB[^ffl7U-A«$gftr5:^7^-yyt. 

(c) yiy-umm<D^^^fzum^<r>m^^mmr^fzsbiz. m^itn^m 

6 3. aAft3^6 2(C8B«^?>:^-S^^*i^,^T. 6583:7 u-A|5lR§/N-^r ->(i j ^gOiz 

•y ^(Dimii. \iiT<Dm^f'Z^'^X}^^^n^Nm<Dmu^^mm^ 

x[p] = I pli, i*-69 

x[p] =x[p-4]©x[p-9} plilOA^ibX 

CCT% j :51>*N(±1 l-:i±OSSS[T'**J. JtiNJi^Tr-^U. N«10<fcU;*:# 



6 9. «3a<7)S>^S[^P^fijffi-r$^fitei^>^S^S^SJ^v:^xAlztil:r$7U- 

L.mm/'<^~>^mmt^fzdt>cr>y7'£T$>^T^ 
11 s r 5. 7 u - A ii)RB/T^? - > ix?#-r ^ 5^ y y t , 

698B« 5 2 iEStH^T't:: r?^Jb-y^b-r 5 -y y t . 

e?SB 2 ilSc1i<D1 o^IExt^J^:^-u^';KC^•:/yL^ 6583 2 

69SBV -y y^tLfz^^T $ . Bn8S^fiiBi^>i^^8HfKjg v;^7^A<7?i^ffl5r ^»65I3 
® >m#Hlc54 U T ^ tiffl *J ^ T § :^ X -y r i: . 

|$^H37U'-APIfflx-^'$^^-rs/c«)(c, ^t^;G-r565SBv'y:/$nX:^T 
C^^^^,^'>4^< i: t6983Sj^S[&8HC0-y-:f-ti-y h ^^HT 5» :^7^ -y ^ t . 
65I3^6'^H7 U- Al^Sg^-'- 5^ ^ <eJST 5 :^7^ -y ^ili 

7 0. »^116 9C83tt(7):^^Ci3i,^T. 69i3^i^SB:7 A<7)™7=--5' ti . 
^fi»^>^ V > # J u T' & * :^-So 

7 1 . n^^7 ot,zt^m<r>':^mzt5\.^r. mtE2m^'mo>^^-Fimm&i^}^'& 
6trifi2^aflico&^T«. (xi,Yi) tm^n. ^fz. m^^^TU. m 
'^<Dfzi^izm^0^mm'^y&>>^^ji^^^mtimz^m^n^mn<Dfz^<D^m 
S!c2i = Xi+Yi ^y^^r^yj'^o 

7 2. H^R^e 975^n^]i7 1 <Di^-fiMy^<Dn'mmiztm<D-nmzt5i^r. 65 

83>'U-A|^ltl|/^^?->ti ^cOjfliti, lUT<D^^i,z^^r^^^^ 

x[p]= 1 p(i. 1A>Pj9 

x[p] = x[p-4]ex[p-9] p*ilOA*P>N 
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